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Guidelines

Immunology Boards

The long-term objectives of the Immunology Boards are to elucidate the cellular and molecular
mechanisms of the immune response and the pathogenesis of immunologic disorders and to pursue the
areas of immunology that are useful for expediting development of (1) vaccines to prevent infectious
diseases and (2) new methods to prevent and treat immunologic diseases.  Basic research in
immunology is essential to better understanding of the pathogenesis of immunologic and infectious
diseases.

Research areas that are relevant to these objectives are as follows:

Molecular studies on the genetic organization of the lymphoid system, including gene targeting,
transgenes, and applications such as gene knockout and other strategies for study of immunity and
disease models in transgenic mice

Cellular and molecular studies of lymphocyte activation, proliferation, and differentiation, with
special reference to cytokines and their signaling mechanisms

Cellular, molecular, and immunogenetic approaches to recognition of T cells and selection of the
T-cell repertoire

Cellular and molecular studies of the regulation of the immune response, with emphasis on
pathogenesis of human autoimmune disease

Studies on the development of new and more effective methods for the diagnosis, treatment, and
prevention of immune and infectious diseases, including vaccine development

Mechanisms to support the interaction of immunologists and the exchange of information and
material between scientists in the United States and Japan
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Five-Year Summary

Broad Goals

In 1981, the Joint Committee of the
U.S.-Japan Cooperative Medical
Science Program formed the Immu-
nology Boards to elucidate the
cellular and molecular mechanisms
associated with the immune response
and the pathogenesis of immunologic
disorders.  The goals were to
advance research in immunology (1)
to expedite the development of
vaccines to prevent infectious
diseases and (2) to develop new
methods to prevent and treat
immunologic diseases.

During the past 5 years, the Immunol-
ogy Board members have carried out
important studies directly related to
these goals.  This research includes
investigations in the following areas:

• Immunobiology of human and
mouse lymphocytes and antigen-
presenting cells

• Identification and characteriza-
tion of the genes that regulate
differentiation of T cells into func-
tional subsets

• Elucidation of molecular and
cellular events involved in normal
lymphocyte development and
immune response, as well as aberra-
tions that result in disease

• Development of monoclonal
antibodies as antitumor agents

• Study of molecular regulation of
B-cell development and antibody
formation

• Exploration of mechanisms
involved in the induction of immune
tolerance

Progress and Accomplish-
ments

During the past 5 years, the out-
standing progress in immunology
begun in the 1980s and early 1990s
has continued to accelerate and
expand.  This progress has advanced
the goal of directly applying basic
knowledge to the diagnosis, treat-
ment, and prevention of infectious
and immunologic diseases.  Signifi-
cant research achievements and
technological innovations have made
it possible to determine gene and
protein structure and to develop
powerful new molecular and genetic
methods to ablate genes in mice
(gene knockout) and to create
transgenic mice expressing new
genes that can be inherited.  The
promise of previous years has been
fulfilled by the acquisition of a wealth
of critical information in several
areas:

• Elucidation of the multitude of
cytokines that interact with each
other and with other molecules in a
complex way to promote the differen-
tiation and activation of immune cells

• Sequencing and structural
definition of molecules central to
immune function and tolerance

• Determination of the linkage
between antigen processing and
presentation to T cells for functional
response

• Discovery of the central role of
the major histocompatibility complex
in disease processes and vaccine
development

Moreover, the past 5 years have seen
major advances in elucidating the
complex molecular cascades that
comprise the signal transduction
pathways that activate gene expres-
sion after triggering of specific

receptors.  Considerable progress
was also made in understanding the
roles of a variety of protein families
that regulate cell death, and extensive
new information was obtained on
dendritic cells, a previously elusive
but critically important type of
antigen-presenting cell.  Members of
the Immunology Boards have been at
the forefront of many of these
promising new advances.

Immunotherapy for Cancer

Antibodies conjugated with toxin
molecules have been developed as
therapeutic agents for cancer.  Such
immunotoxins have specificity for
particular proteins expressed on
tumor cells.  They actually can kill the
tumor by delivering the toxin to the
inside of the tumor cells after binding
to a specific cell-surface protein.
Preclinical work demonstrated that
these reagents can successfully
target B-cell lymphomas, and clinical
trials are in progress.  Combination
treatment with immunotoxins and
conventional chemotherapy also has
shown promise in tumor model
systems.  Other successful ap-
proaches in animal models of cancer
include the development of candi-
dates for tumor antigen vaccines that
contain cytokines and the identifica-
tion of melanoma tumor antigens that
serve as effective stimuli and targets
of cytolytic T cells.

In addition to the immunotoxin
approach, a large body of work has
focused on the mechanisms by which
cells die, with the goal of causing
molecular death in tumor cells.  The
discovery and characterization of
proteins such as Fas and TRAIL
have opened an area for potential
development of new agents for
cancer treatment.
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Cytokines and Differentiation of T-
Cell Subsets

Much progress has been made in
identifying and understanding the
functions of a variety of cytokines that
mediate and modulate immune re-
sponses.  Considerable work on the
cytokines interleukin 12 (IL-12) and IL-4
led to the paradigm of responses of
opposing types of CD4-positive T cells
(type 1 and type 2).  Mechanisms of the
production and regulation of IL-12, the
type 1 dominant cytokine, and of IL-4,
the type 2 dominant cytokine, have been
described.  The molecular mechanisms
that regulate the cell-type-specific
expression of such cytokines have been
elusive, but recent work has defined
several of the key events in this process.
For example, the transcription factor c-
maf was identified and found to control
cell-type-specific expression of IL-4,
which promotes antibody production
and inhibits inflammatory responses.
Research has revealed the mechanism by
which c-maf binds to the gene for IL-4 to
regulate IL-4 protein production and has
shown that c-maf acts in concert with
another nuclear protein.  Additional
studies of transgenic mice with some
human genes have demonstrated that
the production of the human type 2
cytokines IL-4, IL-5, and IL-13 can be
blocked by drug treatment of these mice.
This exciting accomplishment indicates
the feasibility of using transgenic mice to
test therapies for human allergies,
asthma, and autoimmune diseases.

Control of Gene Expression in T-Cell
Activation

Major progress has been made in
understanding how the binding of
extracellular stimuli (e.g., antigens or
growth factors) to T-cell surfaces
triggers new gene expression within
the T-cell nucleus.  Gene expression
requires access to the nuclear DNA,
which is condensed and bound by
proteins in the quiescent state.  Recent
findings suggest that access to the
DNA is regulated by a large complex of

proteins that respond to intracellular
signals generated by the initial binding
of the extracellular stimulus.  Discov-
ery of this complex that is involved in
accessing the DNA is a major accom-
plishment that greatly advances research
on T cells and other cellular systems.
Many of the components and properties
of this regulatory complex have been
identified, and ongoing work has
demonstrated the feasibility of moving
this area of research into in vivo systems.

Co-stimulation and Regulation of T-
Cell Activation

Investigation of T-cell and B-cell
activation has elucidated the central
roles of co-stimulator receptors.
Promising new work indicates that the
T-cell molecule CTLA-4 is a key com-
ponent in the regulation of costimu-
lation.  CTLA-4 exists constitutively in
internal cell compartments, but it
moves rapidly to the cell surface on T-
cell activation.  CTLA-4 on the cell
surface can act early in the T-cell
response to attenuate or block acti-
vation by weak co-stimulation plus
antigen binding.  However, it can also
act late in response generated by
strong co-stimulation, to turn off the
response and prevent unbridled cyto-
kine production that could be
detrimental.  In mouse models of
multiple sclerosis or diabetes, blocking
the activity of CTLA-4 caused
increased severity of disease.  In
contrast, and as expected, mouse
tumors were rejected more vigorously
if CTLA-4 activity was blocked.  Some
of the intracellular signaling pathways
that mediate CTLA-4 effects are now
known, and elegant in vivo systems
are being developed to manipulate
CTLA-4 activity during physiologi-
cally important immune responses.
These recent studies highlight the
emerging picture that T cells are
actively maintained in a poised state
that requires inhibitory signals to
keep them in check.  This concept is
consistent with findings that
demonstrate a large number of

actively synthesized proteins in
quiescent T cells.

Future Goals

The basic immunology component is
essential to understanding the
pathogenesis of immunologic and
infectious diseases.  The long-term
objectives of the Immunology Boards
are to elucidate the cellular and
molecular mechanisms of the immune
response and the pathogenesis of
immunologic disorders, to pursue (1)
areas of immunology appropriate to
expediting development of vaccines
for prevention of infectious diseases
and (2) new methods to prevent and
treat immunologic diseases and cancer.
To advance these goals, the outstand-
ing scientists of the Immunology
Boards will continue their research
efforts in the following areas:

• Molecular genetics of immune
response

• Investigation of the factors that
govern the life and death of T cells and B
cells in vivo

• Study of molecular mechanisms of
antibody production and function

• Elucidation of the selection proc-
esses that control effective immunity and
immune tolerance

• Exploration of the co-stimulatory
pathways that regulate immune activity

• Determination of the nuclear events
responsible for regulating gene expres-
sion

• Immunotherapy for cancer

A major goal is the continued and joint
participation of the Immunology
Boards in promising and productive
scientific meetings with the other
panels of the U.S.-Japan Cooperative
Medical Science Program.
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